One-step and solvent-free base-catalyzed cyclization of 1-alkylamino-and 1-arylamino-3-[2-(vinyloxy)ethoxy]propan-2-ols with dimethyl carbonate is reported to obtain N-substituted 5-{[2-(vinyloxy)ethoxy]methyl}-1,3-oxazolidin-2-ones in 91-99% yield.
Introduction
Oxazolidin-2-ones are very interesting class of heterocyclic compounds that nuclei are generally used as pharmacophore units in drug discovery. [1] [2] [3] Among oxazolidin-2-ones derivatives there are new synthetic antibacterial agents active against gram-positive microorganisms, including multiple-antibiotic resistant strains (eg. linezolid which has been awarded the 2003 Prix Galien in Germany, as the prominent innovative drug), [4] [5] [6] as well as pharmaceuticals with different pharmacological activities e.g. drugs for prevention and treatment of heart disorders, antithrombotics 7, 8 and anti-tumor remedies, 9, 10 antidepressants. 11, 12 In addition, the oxazolidin-2-one heterocycles are also used as chiral auxiliaries in asymmetric synthesis. 2, 3, 13, 14 Oxazolidin-2-one-containing polymers possess high heat resistance and thermal stability, high elasticity and improved physico-mechanical properties that allow them to be successfully applied as coatings, lacquers, electrically insulating materials, adhesives, foam plastics and so on. 1, [15] [16] [17] [18] Therefore the development of new methods for the synthesis of oxazolidin-2-one derivatives have drawn much attention in recent years.
At the same time, it is well known that vinyl ethers belong to a valuable class of electron-rich alkenes possessing unique chemical reactivity that make them attractive not only as monomers for polymer chemistry, but also as reagents capable of executing a variety synthetic transformation (e.g. cycloadition, 19 hydroformylation, 20 metathesis, 21 Heck reaction 22 ) for synthesis of complex organic molecules. 23, 24 Therefore, the introduction of the highly reactive vinyloxy fragment into the structure of oxazolidin-2-one allows to expand the scope of their applications as building blocks and monomers for organic chemistry.
In spite of the occurrence of various methods to obtain oxazolidin-2-ones, the most widely used one is the heterocyclization of 1,2-amino alcohols. 2, [25] [26] [27] [28] [29] Recently the synthesis of 1,3-oxazolidin-2-one by the reaction of 1,2-amino alcohols with dimethyl carbonate in presence of phosphazene base was reported. 30 Here we report a simple and efficient synthesis of the 3,5-substituted oxazolidin-2-ones containing vinyloxyalkyl moiety 2 from 1-alkylamino-and 1-arylamino-3-[2-(vinyloxy)ethoxy]-2-propanols (1) and dimethyl carbonate (DMC) in the presence of readily available inexpensive bases (sodium methoxide or metallic sodium). Starting vinyl ethers of amino alcohols 1 are also sufficient available, so they can be obtained from vinyloxyethyl glycidol ether (Vinylox), 31, 32 the product of small-scale industry and from the large-scale produced primary amines. 33 Dimethyl carbonate is a well-known, inexpensive, nontoxic reagent that meets the requirements of green chemistry and it presents an eco-friendly alternative to carbonylating agents such as phosgene and its derivatives.
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Results and Discussion
The reaction of corresponding vinyl ethers 1a-j and 1l with DMC has been performed by the refluxing of the mixture of the reactants (1-7.5 h) in the presence of 11 mol% of sodium methoxide (Scheme 1). Target oxazolidin-2-ones of 2a-j, 2l have been obtained with 93-99% yield. The decrease of reaction temperature by refluxing in benzene has not led to the expected result, the yield of 2k (according to the 1 H NMR spectrum of the reaction mixture) does not exceed 24% for 12.5 h. The lowered reactivity of the compound 1k could be explained by the decrease of the nitrogen atom nucleophilicity through + M mesomeric effect of amino group. The catalyst replacement (metallic Na, 1 h, benzene, reflux) has allowed to obtain oxazolidin-2-one 2k in 91% yield. In the reaction of the DMC with vinyl ethers of amino alcohols 1m-o, containing two hydroxyl groups at β,β`-positions to the amino group, the formation of mixture of isomeric oxazolidin-2-ones 2m-o and 3a-c have occurred (Scheme 2).
Indeed, when vinyl ether of amino alcohol 1m is used, the reaction occurs with the formation of mixture of two oxazolidin-2-ones with ratio 2m/3a = 1 : 0.22 (Table 2 , entry 1). The ratio has been determined by 1 H NMR from integrals of fully resolve signals of groups OCH (δ 4.57-4.64 m) at 5 position of oxazolidin-2-one ring in 2m and CH 2 (δ 4.28 t) at 5 position of oxazolidin-2-one ring in 3a. The mixture of 2m/3a has been separated by column chromatography to afford pure 2m and 3a. Vinyl ether of amino alcohol 1o also gives a mixture of two oxazolidin-2-ones with ratio 2o/3c = 0.52 : 1 ( Table 2 , entry 3). The ratio is determined by 1 H NMR as it has been previously described for mixture 2m/3a.
Our attempts to separate mixture 2o/3c are failed; the only fraction enriched with 3c (2o/3c = 0.14 : 1) is obtained.
It is noteworthy that in the case of vinyl ether 1n, containing in α-position of the amino group the carbon atom, having two methyl substituents ( Table 2 , entries 2), the cyclization reaction occurs selectively with the formation of the only oxazolidin-2-one 3b as the result of gem-dialkyl effect. [36] [37] [38] The isomeric oxazolidin-2-one 2n is not found, it results from NMR spectra data, e.g. the absence of the distinctive proton signal of OCH-group of cycle 2n at 4.47-4.73 ppm in 1 H NMR spectra and the absence of carbon atom signal of this group at 71.0-71.9 ppm in 13 C NMR spectra are the confirmations of that. At the same time, the proton signals of CHOH-group (3b) are presented at 3.91-4.03 ppm and the carbon atom signal of the same group is at 69.7 ppm.
Conclusions
It is shown that oxazolidin-2-ones 2a-m, 2o, 3a-c containing the highly reactive vinyloxy-groups at 3-and 5-positions of oxazolidin-2-one ring have been synthesized in one-step with high yields from available vinyl ethers of amino alcohols 1a-o and dimethyl carbonate. The compounds obtained are promising building blocks and monomers for the organic chemistry. Meanwhile, the protocols for their syntheses and the methods for the product isolations are common to be realized.
Experimental Section
General. The structures of the isolated products were unambiguously determined by NMR ( ]methyl}-1,3-oxazolidin-2-one (2a-j, 2l) . A mixture of the corresponding vinyl ether 1a-j, 1l (0.01 mol), DMC (1.13 g, 0.0125 mol) and MeONa (0.06 g, 0.0011 mol) was refluxed for 1-7.5 hours. Then MeONa was filtered and washed with methanol (2 mL). After removing methanol under reduced pressure, residue was washed with hexane (2×3 mL) and dried under vacuum to constant weight. ]methyl}-1,3-oxazolidin-2-one (2d) ]-1,3-oxazolidin-2-one (2f) 
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. Na metal (0.026 g, 0.0011 mol) was added to the solution of 1-anilino-3-[2-(vinyloxy)ethoxy]propan-2-ol (1k) (2.37 g, 0.01 mol) in anhydrous benzene (20.0 mL), the mixture was stirred at room temperature for 30 min. DMC was then added (1.13 g, 0.0125 mol) and the mixture was refluxed for 1 h. The precipitate was filtered. After the benzene was removed under reduce pressure, residue was washed with hexane (2×3 mL) and dried in vacuum to constant weight to afford pure product 2k as yellow oil, yield 91%, 2.40 g, n D 20 1.5420; IR (ν max , cm 
